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Introduction 

LM.!> fd©bY¨nzxË ¯mnbm nx®zv®f¦ Y bzvvYaz¥Y¨n®f wn° zk LbnfxbfË Mfbmxzvzl±Ë .xlnxff¥nxlË !¥¨Ë 

Yxd >Y¨mfwY¨nb¦Ë n¦ ®n¨Yv ¨z z©¥ k©¨©¥fÎ LM.!> fd©bY¨nzx ¢¥zl¥Yw¦ Y¥f bmYxlnxl ¨mf bvY¦¦¥zzw 

vYxd¦bY¢f kz¥ ¨zdY±Ð¦ ¦¨©dfx¨¦Î Lbmzzv¦ Yxd fd©bY¨z¥¦ ¯mz nxbz¥¢z¥Y¨f LM.!> fd©bY¨nzx Y¥f 

¦mY¢nxl ¨mf f®f¥±dY± f°¢f¥nfxbf¦ kz¥ ¨zdY±Ð¦ bmnvd¥fxË ¢¥f¢Y¥nxl ¨mfw ¨z af f°bfvvfx¨ 

¢¥zavfwÝ¦zv®f¥¦Ë b¥fY¨n®f bzvvYaz¥Y¨z¥¦Ë Yxd ¨mz©lm¨k©v ¥n¦uÝ¨Yuf¥¦Î 

Tmfx vzzunxl Y¨ ¨mf k©¨©¥f tza wY¥uf¨ Yxd bzx¦ndf¥nxl ¨mf ¨±¢f¦ zk ¥zvf¦ z©¥ k©¨©¥f ¯z¥ukz¥bf 

¯nvv xffd ¨z knvvË LM.!> fd©bY¨nzx n¦ zk f°¨¥fwf ®Yv©fÎ ! ¥fbfx¨ 4fz¥lf¨z¯x  Nxn®f¥¦n¨± ¦¨©d± Ā

zx tza l¥z¯¨m Yxd fd©bY¨nzx ¥f¤©n¥fwfx¨¦ nx ¨mf ¯z¥ukz¥bf ¨m¥z©lm ¨mf ±fY¥ āÿāÿ kz©xd ¨mY¨ 

xfY¥v± ĄĄ wnvvnzx tza¦ bz©vd lz ©xknvvfd d©f ¨z ¦unvv lY¢¦Ë wYnxv± nx ¨mf knfvd¦ zk mfYv¨mbY¥f 

LÎMÎ.Î!Î>Î Ý¥fvY¨fd knfvd¦Î !¦ wz¥f fd©bY¨z¥¦ Yxd vY¯wYuf¥¦ bzx¦ndf¥ ¨mf¦f ¦¨Y¨n¦¨nb¦Ë 

LÎMÎ.Î!Î>Î fd©bY¨nzx bzx¨nx©f¦ ¨z af fwa¥Ybfd Yxd nw¢vfwfx¨fd nx¨z b©¥¥nb©v©w¦ Yxd vf¦¦zx 

¢vYx¦Î 

.®fx wz¥fË nx Y bzx¦¨Yx¨v±ÝbmYxlnxl ¯z¥vdË ¨mf nw¢z¥¨Yxbf zk b¥fY¨n®n¨± nx ¨mf ¯z¥ukz¥bf n¦ 

lf¨¨nxl wz¥f Yxd wz¥f Y¨¨fx¨nzxÎ MmY¨Ð¦ ¯m± Y¥¨ ¢¥zl¥Yw¦ Y¥f f¦¦fx¨nYv nx ¨mf LM.!> vfY¥xnxl 

¢¥zbf¦¦Î  .w¢vz±f¥¦ Y¥f nx xffd zk wz¥f LM.!> bY¢Yanvn¨nf¦ nx ¨mf tza wY¥uf¨Ë ©xn®f¥¦n¨nf¦ 

fw¢mY¦n´f ¨mf vY¨f¦¨ ¨¥fxd¦ nx tza xffdÌ wfYxnxl z©¥ ¢©avnb ¦bmzzv¦ w©¦¨ uff¢ ¢Ybf ¯n¨m ¨mf 

dfwYxd kz¥ LM.!> ¦unvv¦Î 

Current State of STEAM @ Madeira 

During the 2018-19 school year, Madeira City Schools started to design a new STEAM special for 

students in grades K-4 at Madeira Elementary.  As a part of this work, the team completed the 

renovation of a classroom and launched a once a week special opportunity for all students at 

Madeira Elementary during the 2019-20 school year.  Students also have the opportunity to take 

a Project Lead the Way elective course in grades 6 through 8.  The goal of this study is to provide 

1 
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recommendations and resources so the district can continue to expand and revise it’s 

opportunities for students and staff in the areas of STEAM.. 

Design Thinking 
,f¦nlx )Y¦fd Mmnxunxl n¦ Y m©wYx kzb©¦fd wf¨mzd zk ¢¥zavfw ¦zv®nxlÎ  ,f¦nlx )Y¦fd Mmnxunxl 
¦¨¥n®f¦ ¨z ¢©¨ ¨mf bzx¦©wf¥ Y¨ ¨mf kzb©¦ zk ¨mf ¢¥zavfwÝ¦zv®nxl Yb¨n®n¨±Î  !¨ n¨¦ bz¥fË ,f¦nlx 
)Y¦fd Mmnxunxl vf®f¥Ylf¦ ¢z¦n¨n®f nxlfx©n¨± Yxd df¨f¥wnxY¨nzx ¨z ndfx¨nk± Yxd ¦zv®f ¢¥zavfw¦Î 
,f¦nlx Y¦ Y ¢¥zkf¦¦nzxYv dn¦bn¢vnxf mY¦ ©xdf¥lzxf Yx f®zv©¨nzx k¥zw afnxl wYnxv± kzb©¦fd zx 
Yf¦¨mf¨nb ¦¨±vf ¨z Yx f°¢vnbn¨ kzb©¦ zx ¨mf ï©¦f¥ïÎ  )± f¦¨Yavn¦mnxl fw¢Y¨m± ¯n¨m ¨mf ©¦f¥Ë 
df¦nlxf¥¦ bYx ¯z¥u ¨z¯Y¥d z©¨bzwf¦ ¨mY¨ wff¨ ¨mz¦f xffd¦ wz¥f ¦©bbf¦¦k©vv±Î  
  
Mmf df¦nlx ¨mnxunxl ¢¥zbf¦¦Ë ¯n¨m n¨¦ fw¢mY¦n¦ zx n¨f¥Y¨n®f ¥Y¢nd ¢¥z¨z¨±¢nxlË ¢z¥¨¥Y±Yv zk 
wn¦¨Yuf¦ Y¦ vfY¥xnxl z¢¢z¥¨©xn¨nf¦Ë Yxd wYx¨¥Y zk ÑkYnv fY¥v± Yxd zk¨fxÒ ¦¨Yxd¦ nx ¦¨Y¥u bzx¨¥Y¦¨ 
¯n¨m ¨mf ¨±¢nbYv mnlmÝ¦¨Yuf¦Ë kYnv©¥fÝY®f¥¦f b©v¨©¥f zk ¨mf bvY¦¦¥zzwÎ .d©bY¨z¥¦ vY©d ¨mf ¢¥zbf¦¦ 
Y¦ Y ¯Y± ¨z ¨fYbm nx¨fl¥Y¨n®f LM.> b©¥¥nb©v©wË kz¦¨f¥ āĀ¦¨ bfx¨©¥± ¦unvv¦Ë Yxd fxlYlf ¦¨©dfx¨¦ 
nx bzx¦¨¥©b¨n®n¦¨ vfY¥xnxlÎ ã¦n¨f wY¥u¦ ¦¨©d±ä ,f¦nlx aY¦fd ¨mnxunxl mY¦ ¨mf ¢z¨fx¨nYv ¨z nx¦¨nvv 
¢f¥¦n¦¨fxbf nx ¦¨©dfx¨¦ ¯mfx ¨mf ¢¥zavfw¦ kYbfd Y¥f ®Yl©f Yxd ¥f¤©n¥f df¨f¥wnxfd 
f°¢f¥nwfx¨Y¨nzxÎ  
  
,f¦nlx ¨mnxunxl vzzu¦ ¨z fw¢z¯f¥ ć bz¥f Yanvn¨nf¦  ¨mY¨ vfYd ¨z b¥fY¨n®f ¢¥zavfw ¦zv®nxl k¥zw ā

¨mf ©¦f¥¦ ¢f¥¦¢fb¨n®fÎ  Mmf kn¥¦¨ bz¥f Yanvn¨± n¦ ¨z xY®nlY¨f Ywanl©n¨±Î  ! k¥f¤©fx¨ bmYvvfxlf 
¯mfx ¯z¥unxl ¯n¨m ¢fz¢vf n¦ ¨mf vYbu zk bf¥¨Ynx¨± Y¥z©xd ¯mY¨ n¦ xffdfdË ¯mY¨ n¦ ¯z¥unxlË ¯mY¨ 
¨z dz xf°¨Î  ,f¦nlx Mmnxunxl Ybuxz¯vfdlf¦ ¨mn¦ Ywanl©n¨± Yxd bf¥¨nknf¦ n¨ ¨z af xz¥wYv ¨z af 
©xbf¥¨YnxÎ  ,f¦nlx ¨Yb¨nb¦ Y¥f ¨Ynvz¥fd kz¥ ¢f¥¦n¦¨nxl ¨m¥z©lm Yxd z®f¥bzwnxl ¨mf Ywanl©n¨± zk 
dfknxnxl ¨mf bmYvvfxlfÎ  ,f¦nlx n¦ vzYdfd ¯n¨m ©xbf¥¨Ynx¨±Î !¦ Y ¥f¦©v¨Ë n¨ nx®zv®f¦ afnxl  ¢¥f¦fx¨ 
nx ¨mf wzwfx¨Ë ¥fÝk¥Ywnxl ¢¥zavfw¦Ë Yxd knxdnxl ¢Y¨¨f¥x¦ nx nxkz¥wY¨nzxÎ !wanl©n¨± bYx Y¥n¦f 
nx wYx± ¢vYbf¦ Þ ¯n¨mnx Y ¢¥ztfb¨Ë Y ¢¥zbf¦¦Ë z¥ ¯n¨mnx zxf¦fvkÎ 6¨Ð¦ nw¢z¥¨Yx¨ ¨z ¢©¨ ¦¨©dfx¨¦ nx 
Ywanl©z©¦ ¦n¨©Y¨nzx¦ Yxd ln®f ¨mfw ¨Yb¨nb¦ ¨z fwf¥lf k¥zw ¨mfwÎ 
5z¯ dzf¦ Y ¨fYw nw¢vfwfx¨ ,f¦nlx )Y¦fd MmnxunxlÉ    Mmf ¢¥nxbn¢vf¦ zk df¦nlx aY¦fd ¨mnxunxl 
bYvv kz¥ kvf°nanvn¨± Yxd nxxz®Y¨nzx kzb©¦fd zx ¨mf b©¦¨zwf¥Î  3n¥¦¨ Yxd kz¥fwz¦¨Ë kzb©¦ zx ©¦f¥ 
z©¨bzwf¦Î  *mzz¦nxl ¨z ¢¥nz¥n¨n´f ¨mf ¨Y¦u¦ ¨z af dzxf Y¥z©xd ¨mf xffd¦ zk ¨mf fxd ©¦f¥ n¦ ¨mf 
kn¥¦¨ ¦¨f¢Î  =f®f¥Ylnxl w©v¨ndn¦bn¢vnxY¥± ¨fYw¦ n¦ Yxz¨mf¥ uf± Y¦¢fb¨Î  L¨Y¥¨ ¦wYvvË ¢¥z¨z¨±¢f 
f®f¥±¨mnxl ¨z df¨f¥wnxf ¨mf af¦¨ xf°¨ ¦¨f¢Î  .Ybm xf°¨ ¦¨f¢ afbzwf¦ Y ¦wYvv ï¦¨f¢ï ¥fwz®nxl 
kfY¥ k¥zw kYnv©¥f Yxd ¢Y¥Yv±¦n¦ a± YxYv±¦n¦Î 
  
Mmf xf°¨ bz¥f Yanvn¨± ¨mY¨ ,f¦nlx Mmnxunxl fw¢z¯f¥¦ n¦ ¨z vfY¥x k¥zw z¨mf¥¦Î  ,n®f¥¦f 
®nf¯¢znx¨¦ Yvvz¯ kz¥ Y ¨fYw ¨z ¨¥nYxl©vY¨f zx ¨mf af¦¨ Yx¦¯f¥Î  Mmn¦ wfYx¦ fw¢Y¨mn´nxl  ¯n¨m 
Yxd fwa¥Ybnxl dn®f¥¦f ®nf¯¢znx¨¦ Ë ¨f¦¨nxl xf¯ ndfY¦ ¯n¨m z¨mf¥¦Ë Yxd za¦f¥®nxl Yxd vfY¥xnxl 
k¥zw ©xkYwnvnY¥ bzx¨f°¨¦Î  Mm¥z©lmz©¨ Y df¦nlx ¢¥ztfb¨Ë n¨Ð¦ nw¢z¥¨Yx¨ ¨z ¥fbzlxn´f Yxd ¨Yuf ¨mf 
z¢¢z¥¨©xn¨± ¨z vfY¥x k¥zw z¨mf¥¦Þaz¨m fxd ©¦f¥¦ Yxd z¨mf¥ ¦¨Yufmzvdf¥¦ Yxd ¨fYw wfwaf¥¦Î 
Mmf¥f n¦ Y ¦fx¦n¨n®n¨± ¨z z¨mf¥¦ ¨mY¨ df®fvz¢¦ ¯n¨m ¨mn¦ Yanvn¨±Î 

2 https://dlibrary.stanford.edu/ambiguity/the-8-design-abilities-of-creative-problem-solvers 
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!xz¨mf¥ bz¥f Yanvn¨± k¥zw ,f¦nlx Mmnxunxl n¦ ¨z ¦±x¨mf¦n´f nxkz¥wY¨nzxÎ  Mmf¥f n¦ ¦z w©bm dY¨Y 
Yxd nxkz¥wY¨nzx Y®YnvYavfË Y uf± Yanvn¨± n¦ b©¨¨nxl ¨m¥z©lm ¨mf wnx©¨nY ¨z ¨mf ¦Yvnfx¨ ¢znx¨¦Î  ,Y¨Y 
bzwf¦ k¥zw w©v¨n¢vf ¢vYbf¦ Yxd mY¦ wYx± dnkkf¥fx¨ kz¥w¦Ë az¨m ¤©Yvn¨Y¨n®f Yxd ¤©Yx¨n¨Y¨n®fÎ 
Mmn¦ Yanvn¨± ¥f¤©n¥f¦ ¦unvv¦ nx df®fvz¢nxl k¥Ywf¯z¥u¦Ë wY¢¦Ë Yxd Yad©b¨n®f ¨mnxunxlÎ L±x¨mf¦n¦ n¦ 
mY¥d kz¥ xf¯ ¦¨©dfx¨¦Î 6¨ ¨Yuf¦ ¨nwf Yxd n¦ nx¨f¥df¢fxdfx¨ ¯n¨m xY®nlY¨nxl Ywanl©n¨±Î 
  
Mm¥z©lm ¨mf ,f¦nlx Mmnxunxl Y¢¢¥zYbm Y ¦¨©dfx¨ vfY¥x¦ Yxd wY¦¨f¥¦ ¨mf bz¥f Yanvn¨± zk ¥Y¢nd 
f°¢f¥nwfx¨Y¨nzxÎ  Mmn¦ Yanvn¨± n¦ Yaz©¨ afnxl Yavf ¨z ¤©nbuv± lfxf¥Y¨f ndfY¦ Þ ¯mf¨mf¥ ¯¥n¨¨fxË 
d¥Y¯xË z¥ a©nv¨Î  6x z¥df¥ ¨z ¥Y¢ndv± f°¢f¥nwfx¨Ë ±z© w©¦¨ af Yavf ¨z ¥fvY° ±z©¥ wnxd Yxd ¥fYbm 
Y wzdf zk Ybbf¢¨YxbfÎ Mmn¦ ¯nvv fvnwnxY¨f ¨mf xY¨©¥Yv ¨fxdfxb± ¨z avzbu ndfY¦ ¨mY¨ ¦ffw zkk z¥ 
©xkfY¦navfÎ MmfxË vf¨ ±z©¥ dznxl vfYd ±z©¥ ¨mnxunxl Þ Yxd vfYd ¯n¨m ±z©¥ mYxd¦Î Mmn¦ Yanvn¨± ¢Yn¥¦ 
xY¨©¥Yvv± ¯n¨m =fY¥x 3¥zw A¨mf¥¦Î 6x wYx± nx¦¨Yxbf¦Ë ±z© Y¥f f°¢f¥nwfx¨nxl a± az¨m lfxf¥Y¨nxl 
Y kvzzd zk xf¯ bzxbf¢¨¦ Y¨ vz¯ ¥f¦zv©¨nzx ãa¥Ynx¦¨z¥wnxlä Yxd ¨f¦¨nxl ¦zwf zk ¨mz¦f bzxbf¢¨¦ 
¯n¨m ¢z¨fx¨nYv ©¦f¥¦Î 
  
3©¥¨mf¥nxl ¨mf bz¥f Yanvn¨nf¦ n¦ ¨mf xY®nlY¨nzx af¨¯ffx bzxb¥f¨f Yxd Ya¦¨¥Yb¨Î  >Yx± Y¦¢fb¨¦ zk 
vfY¥xnxl ¯nvv wz®f af¨¯ffx ¨mf ¨Yxlnavf Yxd nx¨YxlnavfÎ  ,f¦nlx Mmnxunxl fwa¥Ybf¦ ¨mf 
bzxkvnb¨nxl ®nf¯¦Î  Mmn¦ Yanvn¨± nx®zv®f¦ ©xdf¥¦¨Yxdnxl ¦¨Yufmzvdf¥¦ Yxd ¢©¥¢z¦f nx z¥df¥ ¨z 
dfknxf ¨mf ¢¥zd©b¨ z¥ ¦f¥®nbfÐ¦ kfY¨©¥f¦Î  .®f¥±¨mnxl n¦ bzxxfb¨fdÎ Tmfx ¦¨©dfx¨¦ Y¥f a©nvdnxl 
z©¨ Y xf¯ bzxbf¢¨ Þ¯mf¨mf¥ Y ¢¥zd©b¨Ë ¦f¥®nbfË z¥ f°¢f¥nfxbf Þ ¨mf± xffd ¨z af Yavf ¨z xf¦¨ 
¨mf bzxbf¢¨ ¯n¨mnx ¨mf vY¥lf¥ fbz¦±¦¨fw ¨mY¨ ¥fvY¨f¦ ¨z n¨Î 6¨ nx®zv®f¦ Ya¦¨¥Yb¨nzx ¨z dfknxf 
wfYxnxlË lzYv¦Ë Yxd ¢¥nxbn¢vf¦Ë Y¦ ¯fvv Y¦ ¢¥fbn¦nzx ¨z dfknxf df¨Ynv¦ Yxd kfY¨©¥f¦Î 
  
Axf zk ¨mf kz©xdY¨nzxYv bz¥f Yanvn¨nf¦ n¦ ¨z a©nvd z¥ b¥Yk¨ ¯n¨m ¢©¥¢z¦fÎ  ! uf± ¨fxf¨ zk ,f¦nlx 
Mmnxunxl n¦ ¨z aflnx ¢¥z¨z¨±¢nxl fY¥v± Yxd zk¨fxÎ  Mmn¦ Yanvn¨± n¦ Yaz©¨ ¨mz©lm¨k©v bzx¦¨¥©b¨nzxÍ 
¦mz¯nxl ¯z¥u Y¨ ¨mf wz¦¨ Y¢¢¥z¢¥nY¨f vf®fv zk ¥f¦zv©¨nzx kz¥ ¨mf Y©dnfxbf Yxd kffdaYbu 
df¦n¥fdÎ  Mmf¥f Y¥f wYx± ¦©aÝdn¦bn¢vnxf¦ zk df¦nlxË fYbm ¯n¨m ¨mfn¥ z¯x ¦f¨ zk ¨zzv¦ Yxd 
¨fbmxn¤©f¦Î Mmn¦ Yanvn¨± ¥f¤©n¥f¦ Y ¦fx¦n¨n®n¨± ¨z ¨mf ¨zzv¦ xffdfd ¨z b¥fY¨f wfYxnxlk©v ¯z¥u nx 
±z©¥ dzwYnxÎ NU df¦nlxf¥¦ mY®f Y ¦¢fbnknb ¦f¨ zk ¨zzv¦ ¨z b¥fY¨f m©wYxÝbfx¨f¥fd dnln¨Yv 
nx¨f¥kYbf¦Î !¥bmn¨fb¨¦ mY®f Yx Y¥¦fxYv zk ¢Y¥¨nb©vY¥ ¨fbmxn¤©f¦ ¨z a¥nxl xf¯ ¦¨¥©b¨©¥f¦ nx¨z ¨mf 
¯z¥vdÎ .®f¥± dn¦bn¢vnxf Þ nww©xzvzl±Ë wYb¥zfbzxzwnb¦Ë <Āā fd©bY¨nzxË ¯mY¨f®f¥ n¨ wY± af Þ 
mY¦ n¨¦ z¯x a©nvdnxl wf¨mzd¦Ë Yxd nx f®f¥± bY¦fË ¨mf df¨Ynv¦ wY¨¨f¥Î 
  
Mmf n¨f¥Y¨n®f ¢¥z¨z¨±¢nxl ¢¥zbf¦¦ ¢©¨¦ Y ¢¥fwn©w zx ¦¨z¥±¨fvvnxlÎ  *zww©xnbY¨nzx n¦ uf± ¨z 
uff¢ Yvv ¢Y¥¨nf¦ nx ¨mf vzz¢ ¯mfx ¯z¥unxl ¯n¨m dn®f¥¦f ¨fYw¦ Yxd ¯n¨m vf¦¦ kz¥wYv ¥nlz¥Î 
*zww©xnbY¨f dfvnaf¥Y¨fv± n¦ ¨mf Yanvn¨± ¨z kz¥wË bY¢¨©¥fË Yxd ¥fvY¨f ¦¨z¥nf¦Ë ndfY¦Ë bzxbf¢¨¦Ë 
¥fkvfb¨nzx¦Ë Yxd vfY¥xnxl¦ ¨z ¨mf Y¢¢¥z¢¥nY¨f Y©dnfxbf¦Î  *zww©xnbY¨nzx mY¢¢fx¦ nx Y ®Y¥nf¨± zk 
bzx¨f°¨¦Î 6¨ wY± nxbv©df ¥fkvfb¨nxl zx ±z©¥ ¢f¥kz¥wYxbf ¨z Y ¢¥ztfb¨ ¨fYw z¥ b¥Yk¨nxl Y ®ndfz z¥ 
wYx± z¨mf¥ wfdn©w Yxd wf¨mzd¦Î 
  
! knxYv uf± Yanvn¨± z©¨ zk ¨mf ,f¦nlx Mmnxunxl ¢¥zbf¦¦ n¦ ¨mY¨ ¨mf ¦¨©dfx¨¦ vfY¥x ¨z k¥Ywf 
bmYvvfxlf¦ Y¦ ,f¦nlx ¢¥zavfw¦Î  Mmn¦ wf¨Y Yanvn¨± n¦ Yaz©¨ ¥fbzlxn´nxl Y ¢¥ztfb¨ Y¦ Y df¦nlx 
¢¥zavfw Yxd ¨mfx dfbndnxl zx ¨mf ¢fz¢vfË ¨zzv¦Ë ¨fbmxn¤©f¦Ë Yxd ¢¥zbf¦¦f¦ xffdfd ¨z ¨Ybuvf n¨Î 
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Mmn¦ Yanvn¨± df®fvz¢¦ ¯n¨m ¢¥Yb¨nbfÎ Tf ¦ff n¨ fwf¥lf nx z©¥ wz¥f f°¢f¥nfxbfd ¦¨©dfx¨¦Î 6¨ 
¥f¤©n¥f¦ ©¦nxl nx¨©n¨nzxË YdY¢¨nxl zvd ¨zzv¦ ¨z xf¯ bzx¨f°¨¦Ë Yxd df®fvz¢nxl z¥nlnxYv ¨fbmxn¤©f¦ 
¨z wff¨ ¨mf bmYvvfxlf Y¨ mYxdÎ 
  
,f¦nlx ¨mnxunxl n¦ xz¨ Y ïzxf Yxd dzxfï Y¢¢¥zYbm a©¨ nx¦¨fYd mY¦ Y bzx¨nx©z©¦ vzz¢ zk 
bzxkn¥wnxl z©¨bzwf¦ ¯n¨m ©¦f¥¦ ¢f¥¦¢fb¨n®f¦Î  3z¥ ¨mn¦ kffdaYbu ¨z af ©xanY¦fd Y¦¦©w¢¨nzx¦ 
xffd ¨z af ¦f¨ Y¦ndf Yxd ¯f w©¦¨ nwwf¥¦f z©¥¦fv®f¦ nx ¨mf ©¦f¥¦ fx®n¥zxwfx¨Î  Tmf¥f dzf¦ 
¦mf ¦n¨É  5z¯ dzf¦ mf Ybbf¦¦ ¨mf nxkz¥wY¨nzxÉ  TmY¨ ¦b¥ffx¦ Y¥f za¦f¥®fdÉ  =n¨f¥Yv nwwf¥¦nzx 
nx ¨mf b©¦¨zwf¥î¦ ¯z¥vd a©nvd¦ fw¢Y¨m± ¨z dn¦bz®f¥ ¨mfn¥ uf± xffd¦ Yxd ¨mf ¥fYv dfknxn¨nzx zk 
¦©bbf¦¦Î  ,©¥nxl ¨mf fxd ©¦f¥ nwwf¥¦nzx ¯f Y¥f ndfx¨nk±nxl ¨mf uf± xffd¦ zk z©¥ b©¦¨zwf¥Ë ¨mf 
¦¨¥©llvf¦ Yxd ¨mfn¥ dfknxn¨nzx zk ¦©bbf¦¦Î  Kfkvfb¨nzx d©¥nxl ¨mf fxd za¦f¥®Y¨nzx n¦ ¯mf¥f ¥nlz¥ 
Yxd ¥n¨©Yv mfv¢ kv©¦m z©¨ ¨mf ¢¥zavfw ¦¨Y¨fwfx¨Î  Mmf ¥fkvfb¨nzx n¦ ¨mf ¦¢¥nxlazY¥d ¨z aflnx 
¢¥z¨z¨±¢nxl ¦zv©¨nzx¦ ¨z ¨mf ndfx¨nknfd ¢¥zavfw¦Î 
  
! k¥f¤©fx¨ ¨f¥w kz¥ ¨mf df¦n¥fd fxd ©¦f¥ z©¨bzwf n¦ mnvvÎ  5 nvv¦ Y¥f ¨mf bzw¢vf° ¢¥zavfw¦ z¥ Ă

df¦n¥fd ¥f¦zv©¨nzx kz¥ ¨mf ©¦f¥Î  Mmf mnvv n¦ bzw¢¥n¦fd zk Y ¯mzË ¯mY¨Ë Yxd ¯z¯Î  Mmf ï¯mzï 
¥f¢¥f¦fx¨¦ ¨mf ©¦f¥ z¥ ©¦f¥ l¥z©¢Î  Mmf ï¯mY¨ï n¦ ¨mf df¦n¥fd z©¨bzwf z¥ fxYavfwfx¨ kz¥ ¨mf 
©¦f¥Î  3nxYvv± ¨mf ï¯z¯ï n¦ Y wfY¦©¥Yav± wf¨mzd zk df¨f¥wnxnxl ¨mf ¦©bbf¦¦ zk ¨mf ï¯mY¨ïÎ  ! 
¦¨©dfx¨ ã¯mzä df¦n¥f¦ ¨mf Yanvn¨± ¨z ¦¢fYu L¢Yxn¦m kv©fx¨v± ã¯mY¨ä ¯mnbm n¦ wfY¦©¥fd a± ¨mfn¥ 
Yanvn¨± ¨z mzvd Y bzx®f¥¦Y¨nzx ¯n¨m Yx f°bmYxlf ¦¨©dfx¨ ã¯z¯äÎ 
  
Mmf L¨Yxkz¥d ,f¦nlx ¦bmzzv Ë ¥fkf¥¥fd ¨z Y¦ ¨mf dÎ¦bmzzv mY¦ Y ¥fbzwwfxdfd Y¢¢¥zYbm ¨z ă

¢nvz¨nxl Y ,f¦nlx Mmnxunxl aY¦fd ¦¢¥nx¨ nx ¦bmzzv¦Î  Mmf ¦bmzzvî¦ wn¦¦nzx n¦ ïn¦ ¨z df®fvz¢ 
¦¨©dfx¨¦ ¯mz afvnf®f ¨mY¨ ¨mf ¯z¥vd bYx af Y af¨¨f¥ ¢vYbf Yxd ¨mY¨ ¨mf± bYx af ¨mf zxf¦ ¨z 
wYuf n¨ mY¢¢fxÎï  Mmf ¨mz©lm¨ zk df¦nlx ¨mnxunxl ¦bmzzv¦ ¢¥f¦©wf¦ ¨fYbmf¥¦ Y¥f bzx¦ndf¥fd 
vfY¥xnxl f°¢f¥nfxbf df¦nlxf¥¦ ¯mnbm wfYx¦ nxbz¥¢z¥Y¨nxl ¨mf df¦nlx ¨mnxunxl wnxd¦f¨¦ nx¨z ¨mf 
¨fYbmnxl 
b¥Yk¨nxl ãnÎfÎ b©¥¥nb©v©wË ¦¢YbfË ¥n¨©Yv¦Ë Y¦¦f¦¦wfx¨ f¨bäÎ 6x Yddn¨nzxË Y¦ ¨fYbmf¥¦ bYx ¢vY± Y 
¦nlxnknbYx¨ ¥zvf nx ¦bmzzvÝvf®fv df¦nlx ¨m¥z©lm ,f¦nlx L¢¥nx¨¦Î  Mmf dÎ¦bmzzv afvnf®f¦ ¨mY¨ df¦nlx 
¨mnxu df¦nlx ¦¢¥nx¨¦ mfv¢ az¨m ¨fYbmf¥ Yxd ¦¨©dfx¨ YvnufÎ 
  

3 https://www.ibm.com/design/thinking/page/framework/keys/playbacks 
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L¨Yxkz¥d ¦bmzzvî¦ <Āā =Ya df®fvz¢fd Y ąÝ¯ffu ,f¦nlx L¢¥nx¨ ¨z mfv¢ ¦bmzzv¦ ©¦f ¨mf ,f¦nlx 
Mmnxunxl ¢¥zbf¦¦ ¨z lf¨ ¦¨Y¥¨fdË lf¨ ©xavzbufdË Yxd df®fvz¢ xf¯ dn¥fb¨nzx¦ kz¥ ¨mfn¥ ®Y¥nz©¦ 
bmYxlf wYxYlfwfx¨ nxn¨nY¨n®f¦Î Mmf ¦¢¥nx¨ n¦ ¦nw¢v± Y ¦f¥nf¦ zk ¦¨f¢¦ ¨mY¨ Yv¨f¥xY¨fv± kvY¥f Yxd 
kzb©¦Î Mmf ¦¢¥nx¨ ¦¨Y¥¨¦ a± ¯z¥unxl ¯n¨m ¨mf vfYdf¥¦mn¢ ¨fYw ¨z df¨f¥wnxf Y ¦¢fbnknb bmYvvfxlf 
¨z ¯z¥u zxÎ Mmfx f°¢Yxd¦ z©¥ ©xdf¥¦¨Yxdnxl zk ¨mf ¦¢Ybf a± fxlYlnxl ¯n¨m ©¦f¥¦ vnuf ¦¨©dfx¨¦ 
Yxd ¨fYbmf¥¦Î Mmf ¨fYw ¯nvv ¨mfx kzb©¦ a± ¥fknxnxl z©¥ ¢¥zavfw ¦¨Y¨fwfx¨Î !k¨f¥ ¨mY¨Ë n¨î¦ ¨nwf 
¨z f°¢vz¥f wYx± ¢z¦¦navf ¦zv©¨nzx¦ ¨z ¨mn¦ ¢¥zavfw nx ¨mf ndfY¨nzx ¢mY¦fÎ Mmfx aYbu ¨z kzb©¦ 
¯z¥u a± dfbndnxl zx zxf ¨z ¨m¥ff ¦zv©¨nzx¦ ¨z f°¢vz¥f nx df¢¨mÎ ! uf± n¦ ¨z ¨mfx ¢¥z¨z¨±¢f Yxd 
®YvndY¨f ¨mf ¯Y±¦ ¨mz¦f ndfY¦ bYx wYxnkf¦¨ a± lf¨¨nxl kffdaYbu k¥zw z©¥ ©¦f¥¦Î  
  
Mmf¥f Y¥f wnxd¦f¨¦ ¨mY¨ ¨m¥n®f nx ,f¦nlx MmnxunxlË Y uf± Y¦¢fb¨ zk Yx± fd©bY¨z¥ vfYdnxl Y df¦nlx 
¦¢¥nx¨ n¦ ¨mY¨ mf z¥ ¦mf mY¦ ¨mf kzvvz¯nxl wnxd¦f¨ã¦äÍ 
ǒ 3zb©¦ zx 5©wYx SYv©f¦ 
ǒ KYdnbYv *zvvYaz¥Y¨nzx 
ǒ )f Sn¦©Yv 
ǒ )nY¦ Mz¯Y¥d¦ .°¢f¥nwfx¨ z®f¥ Mmfz¥± 
ǒ ,fkf¥ ;©dlwfx¨ 

  
,f¦nlx ¦¢¥nx¨¦ aflnx ¯n¨m ¥f¦fY¥bmÎ  >Yx± ¢¥zavfw¦ ¯f kYbf ã¦©bm Y¦ ¨fYbmnxl Yvlfa¥Yä mY®f 
affx ¨Ybuvfd afkz¥fË uxz¯nxl ¯mY¨ z¨mf¥¦ mY®f ¨¥nfd n¦ ®Yv©Yavf nx a¥Ynx¦¨z¥wnxlÎ  J©f¦¨nzx¦ 
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¦©bm Y¦Í Tmz fv¦f n¦ Yv¥fYd± dznxl ¨mn¦ nx z©¥ ¦¢YbfË Yxd ¯mY¨ bYx ¯f vfY¥x k¥zw ¨mfwÉ Mmn¦ 
¥f¦fY¥bm n¦ mfv¢k©v Y¦ ¨mf bmYvvfxlf Y¨ mYxd Yv¦z xffd¦ ¨z af Y¥¨nb©vY¨fd nx Y ¢¥zavfw 
¦¨Y¨fwfx¨Î  ! ¦¨Y¨fwfx¨ zk ¨mf n¦¦©f Y¨ mYxd ¨mY¨ mY¦ affx ¥f®nf¯fd nx df¨Ynv a± ¨mf ¨fYw ¯n¨m 
dn¦b©¦¦nzx ¥fwz®nxl Yx± Ywanl©n¨± z¥ Y¦¦©w¢¨nzx¦ k¥zw ¨mf wfYxnxl zk fYbm ¯z¥dÎ  ãMmf¥f n¦ Y 
dfbfx¨ Ywz©x¨ zk tY¥lzx ¨mY¨ xffd¦ f°¢vnbn¨v± Yl¥ffd kz¥ dfknxn¨nzxÎä  Tf Y¥f xz¯ ¥fYd± ¨z 
nx¨f¥®nf¯ z©¥ ©¦f¥¦Î 
  
5z¯ bYx Yx fd©bY¨z¥ ¨fvv nk ¦mf n¦ ¦f¥®nxl mf¥ ¦¨©dfx¨¦î xffd¦ ã¦¨©dfx¨ n¦ ¨mf ©¦f¥äÉ Lmf ¨Yvu¦ ¨z 
¨mfw zk¨fxÎ 6x¨f¥®nf¯nxl n¦ zxf zk ¨mf wz¦¨ fkkfb¨n®f wf¨mzd¦ zk .w¢Y¨m± ã Y uf± df¦nlx 
¨mnxunxl ¨fxf¨äÎ Mz fkkfb¨n®fv± bzxd©b¨ nx¨f¥®nf¯¦Ë zxf ¦mz©vd Y®znd =fYdnxl J©f¦¨nzx¦Ë Yxd Y¦u 
¤©f¦¨nzx¦ ¨mY¨ wz®f k¥zw A¢fxÝ.xdfd ¨z L¢fbnknb ¨z lf¨ ¨mf dY¨Y xffdfdÎ 6¨ n¦ lzzd ¨z mY®f Y 
m©xbm zk ¯mY¨ ±z©¥ ©¦f¥ã¦ä ¯nvv ¦Y±Ë a©¨ ¨mf lzYv zk ¨mf nx¨f¥®nf¯ n¦ xz¨ ¨z bzxkn¥w z©¥ anY¦f¦ 
a©¨ ¨z ¦©¥¢¥n¦f ©¦ Yxd fxvnlm¨fx ©¦Î  !¦unxl ¦¨©dfx¨¦ ¨z f°¢vYnx ¨mf bzxbf¢¨ aYbu nx ¨mfn¥ z¯x 
¯z¥d¦ n¦ Y l¥fY¨ ¦¨Y¥¨Î 
  
! bzwwzx Y¢¢¥zYbm ¨z a¥Ynx¦¨z¥wnxl ¯n¨m ¨mf ¦¨©dfx¨¦ zx ¢¥zavfw ¦zv®nxl n¦ dz ©¦f Y 
¨fbmxn¤©f bYvvfd ï5z¯ >nlm¨ TfïÎ  J©f¦¨nzx¦ Y¥f ¯z¥dfd Y¦ ï5z¯ >nlm¨ Tfï afbY©¦f n¨ 
fxbz©¥Ylf¦ nwYlnxY¨nzxË f°¢vz¥Y¨nzx Yxd n¦ ©v¨nwY¨fv± ¦zv©¨nzx¦ z¥nfx¨fdÎ  ï5z¯ >nlm¨ Tfï 
¤©f¦¨nzx¦ vfYd ¨z wz¥f bzw¢¥fmfx¦n®f a¥Ynx¦¨z¥wnxl ¦f¦¦nzx¦Î  )¥Ynx¦¨z¥wnxl n¦ Y ¯Y± zk 
lfxf¥Y¨nxl vz¨¦ zk ndfY¦ ¨z af ¢¥z¨z¨±¢fdÎ !vv ¦mz©vd af fxbz©¥Ylfd ¨z ¨mnxu f°¢Yx¦n®fv± 
¯n¨mz©¨ bzx¦¨¥Ynx¨¦Î Tn¨m bY¥fk©v ¢¥f¢Y¥Y¨nzx Yxd Y bvfY¥ ¦f¨ zk wnxd¦f¨¦ Yxd l©ndfvnxf¦Ë zxf 
a¥Ynx¦¨z¥w ¦f¦¦nzx bYx ¢¥zd©bf wYx± ¥n¢f 
ndfY¦Î 
  
!k¨f¥ a¥Ynx¦¨z¥wnxl ndfY¦Ë n¨î¦ nw¢z¥¨Yx¨ ¨z dfbndf ¯mnbm zxf¦ ¨z ¢¥z¨z¨±¢fÎ Mmn¦ wY± af 
dnkknb©v¨ nk ¨mf¥f Y¥f Y vz¨ zk lzzd ndfY¦ ¨z bmzz¦f k¥zwÎ Mmf¥f Y¥f ¨¯z ¢¥nwY¥± wf¨mzd¦ 
¥f¦fY¥bm mY¦ kz©xd mfv¢k©vÍ .Y¦f ®¦Î 6w¢Yb¨ n¦ wz¥f kz¥wYv ¯mf¥fY¦ Hnbu Vz©¥ 3Yxb± n¦ wz¥f 
vzz¦fÎ 
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 Ą

  
H¥z¨z¨±¢nxl ¦mz©vd af dzxf ¯n¨m vz¯ ¨fbm Y¥¨nkYb¨¦Ë kzb©¦nxl zx ¦¢ffd Yxd ®YvndY¨nzx zk Y 
¢¥fwn¦f z®f¥ kn¨ Yxd knxn¦mÎ Mmf lzYv n¦ ¨z wY°nwn´f ±z©¥ ¥Y¨f zk vfY¥xnxl a± ¦¨Y¥¨nxl ¯n¨m 
vz¯Ýkndfvn¨± Y¥¨nkYb¨¦ z¥ f°¢f¥nfxbf¦ ¨mY¨ bYx fvnbn¨ ©¦f¥ kffdaYbu ¤©nbuv±Ë ¨mfx ¦vz¯v± wz®f zx 
¨z mnlmf¥ kndfvn¨± ¢¥z¨z¨±¢f¦ ¨z ¥fknxf ¨mf ¦zv©¨nzxÎ Mmf df¦nlx ¨mnxunxl ¢¥zbf¦¦ n¦ xz¨  Yv¯Y±¦ 
vnxfY¥Î  Mz ®YvndY¨f ¨mf fkknbYb± zk ¨mf ¢¥z¨z¨±¢fË ¨f¦¨nxl bY¥d¦ Y¥f fw¢vz±fdÎ  6x z¥df¥ ¨z af 
nx¨fx¨nzxYv Yaz©¨ z©¥ ¢¥z¨z¨±¢f¦Ë n¨ n¦ nw¢z¥¨Yx¨ ¨z xz¨f ¨mf m±¢z¨mf¦f¦ ãY¦¦©w¢¨nzx¦ afnxl 
wYdfäË ¨mf ¤©f¦¨nzx¦ ¨mf ¨fYw n¦ ¨¥±nxl ¨z Yx¦¯f¥Ë Yxd ¨mf ¢Y¦¦ÙkYnv bzxdn¨nzxã¦ä kz¥ ¨mf 
¢¥z¨z¨±¢fÎ )± mY®nxl ¨mf¦f ¨m¥ff ¨mnxl¦ nx wnxdË ¢¥z¨z¨±¢f¦ bYx af Yx f°bfvvfx¨ ¯Y± ¨z vfY¥xÎ 
Mz ©¦f ¨mf bY¥dË knvv zxf z©¨ ¢f¥ ¢¥z¨z¨±¢f a± ¦nw¢v± kzvvz¯nxl ¨mf ¢¥zw¢¨¦Î 
ǒ Tf afvnf®f ¨mY¨Ί 
ǒ Mz ®f¥nk± ¨mY¨ ¯f ¯nvvΊ 
ǒ !xd wfY¦©¥fΊ 
ǒ Tf Y¥f ¥nlm¨ nkΊ 

  
Tf bYx ¨mfx bzvvfb¨ kffdaYbu k¥zw z©¥ ©¦f¥¦ Yxd vYxd zx ¨mf af¦¨ ¢Y¨m kz¥¯Y¥d kz¥ z©¥ 
¦zv©¨nzxÎ  ,f¦nlx ¨mnxunxl fxlYlf¦ mnlm k¥f¤©fxb± bzvvYaz¥Y¨nzx af¨¯ffx ¦¨©dfx¨ Yxd ¨fYbmf¥ 
¨z b¥fY¨n®fv± ¦zv®f ¢¥zavfw¦Î 
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Makerspace 
Summary of Findings 

Seven Hills School: this facility is aspirational in terms of budget and footprint.  However, many of 

the best practices were consistent with what we saw in other schools and in research.  

Elementary K-5 

ǒ No dedicated Space - STEAM integrated into classroom activities 

Middle School 6-8 

ǒ 6th and 7th Grades – required course.  8th Grade – elective.   

ǒ Dedicated Space – 2,000 SF - impressive in terms of layout, materials and tools 

ǒ Space is available for drop-ins during recess, IET 

ǒ Materials - range from paper towel rolls, to paint, tto programmable robotics 

ǒ Tools - range from sewing machine, to power tools, to 3D printers 

High School 9-12 

ǒ Spaces incorporated into physics, engineering and other classes (theater) 

ǒ Lab has 3D printers (variety of materials) and laser bed etcher / cutter 

Dedicated workstations with software (software becomes critical decision) 
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Gallery - Seven Hills Middle School:  Clockwise from upper left - Small percentage of storage 

space, , power tools, portable white boards. 
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Nativity School: this facility is newly built and faced some of the same constraints as Madeira in 

terms of space available, budget, etc.  A key facet of this space is flexibility in terms of use and 

layout – coupled with a dedicated (lockable) section for expensive printers and supplies. 

ǒ 400 SF Dedicated STEAM Space - printers, workstation, other project storage (locked) 

ǒ 600 SF STEAM Space may flex/share with other school needs 

ǒ Tools:  

ƺ Storage lockers – many 

ƺ Qty 2, 3D printers 

ƺ Poster printer 

ƺ TV Screen / monitor 

Gallery - Nativity School:  Clockwise from upper left - Flexible maker space (currently being used 

to display school items), Dedicated space, View from Maker space into broader “Learning 

Commons” 
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University of Cincinnati:  this facility was explored to determine whether our Madeira program 

would lead toward preparedness for the next level.  

UC’s facility is located near campus and is partially funded with corporate partnerships (major 

corporations in the region). 

Our goal in touring this facility was to gage where our program needs to lead.  Are we providing a 

bridge for students to be prepared for this level?  Emulating this facility is not practical 

Space is huge: ~4,000 SF 

Installed equipment 

ǒ Banks of 3D printers – recommended models were Multimaker 

ǒ Laser bed cutter / etcher 

ǒ Dedicated computer workstations 

ǒ Woodworking shop (multiple unit operations) 

ǒ Multi-axis metal milling machines (3) with Staff knowledgeable re operation and 

maintenance 
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